Epizootological monitoring of avian influenza (AI) occurrence in Kostanaiskaya oblast of Kazakhstan was conducted. The staff of the laboratories of the Research Institute for Biological Safety Problems carried out the research in virus isolation from the materials sampled from wild and domestic birds in Kostanaiskaya oblast with use of double blind passage in chicken embryos (CE), hemagglutination test, polymerase chain reaction and electron microscopy. The laboratory studies resulted in detection of an AI virus antigen H5N1 in samples from gulls, starlings and from a mallard.
INTRODUCTION
The outbreaks of the Н5N1 highly pathogenic avian influenza (HPAI) have been registered in [2005] [2006] in many countries of South-Eastern Asia, Europe and Africa. All of them are of great epidemiological importance. During the same period the disease was observed among domestic and wild birds at seven points in the northern and eastern regions of Kazakhstan.
The Н5N1 highly pathogenic avian influenza was diagnosed in the result of carrying out a number of tests including methods of virus isolation in chicken embryos, identification of isolated viruses with the help of serologic reactions, real time polymerase chain reaction (RT-PCR), electron microscopy, bioassay. Taking into consideration the grave danger of the potential wide spread of the disease in the Republic of Kazakhstan the scientists of the Research Institute for Biological Safety Problems (RIBSP) are conducting regular monitoring of the avian influenza in the country.
The territory of Kazakhstan is crossed by the main migration routes of birds to/from the wintering areas in India, Pakistan and Eastern Africa. The northern regions of Kazakhstan alongside with the Western Siberia of Russia are natural areas of the greatest seasonal assemblage of wild migrating birds (Lagutkin, 2001 ). Presumably about 100 millions of migrating birds belonging to different species annually cross the territory of Kazakhstan.
The bird flu occurs mainly during the periods of spring and autumn migrations (Irza, 2006) . Wild water birds are the major reservoirs of infection in its transmission (Smirnov, 2007) . So, the need has arisen to study AI virus circulation among wild birds just on the territory of Kostanaiskaya oblast (Republic of Kazakhstan) that is located in the closest vicinity of AI foci in the Russian Federation. Expedition aimed at AI monitoring was carried out in September of year 2007, i.e. in the period of the most active autumn wild bird migration.
Epizootological survey of water reservoirs and farms in different districts of Kostanaiskaya oblast was conducted, the field material was taken from waterfowl and domestic birds.
The population of wild water birds in Kostanaiskaya oblast includes two large groups of birds: birds of passage and nesting ones. The former use the local water reservoirs and swamps for their rest and feeding in the course of their spring and autumn migrations through the territory of the republic; the latter come here to nest and brood. The birds of passage exceed approximately 7-12 times the nesting birds in number and cover the wider territories being found in the course of migrations on the water reservoirs of all types in the forest-steppe, steppe and semidesert areas. It is a very important fact that should be taken into consideration in the process of AI monitoring. Annual population size of nesting birds varies even to a greater extent as compared to the fowl of passage because for successful nesting the water reservoirs should meet significantly greater number of various criteria in comparison with the period of migration.
MATERIALS AND METHODS
Samples in the form of cloacal, tracheal swabs and organ pieces from dead birds were collected for virological assays. Swabs were taken with sterile cotton tampons placed into vials with 2.0 cm 3 of phosphate buffer solution (pH 7.0-7.4) containing antibiotic complex (penicillin -2000 U/cm 3 , streptomycin -2 mg/cm 3 , gentamicin -50 µg/cm 3 and nistatin -50 U/cm 3 ). For faeces and cloacal swabs the concentration of antibiotics was 5 times higher. The specimens were stored in liquid nitrogen (-196ºС ) till using in assays.
Virus isolation from samples taken from wild and domestic birds was carried out with use of double blind passage in chicken embryos (CE), hemagglutination test, conventional polymerase chain reaction and electron microscopy.
Intravenous pathogenicity index of the isolated avian influenza virus strains was determined on 42-days chickens by a conventional method (Highly pathogenic avian influenza, 2005).
The Institutional Animal Care and Use Committee has reviewed the plans of the described here experiments, approved the methods of animal care and use, therefore confirms hereby that the bioethics guidelines have been observed in the course of the study.
RESULTS
Samples were taken from wild and domestic birds in Uzunkol, Mendikara, Altynsarin, Fyodorovka and Arkalyk districts of Kostanaiskaya oblast.
The expedition resulted in delivery of 500 cloacal and tracheal swabs as well as of 37 samples of internal organs from wild birds to the institute. To study eventual circulation of AI virus strains among domestic birds the cloacal and tracheal swabs as well as blood sera (234 samples in total) were collected.
In the laboratories of the RIBSP the materials sampled from wild and domestic birds in Kostanaiskaya oblast were used for virus isolation by double blind passage of samples in developing chicken embryos and for detection of hemagglutinating agents in allantoic fluids of infected and incubated embryos with the help of the hemagglutination test (HAT). The isolated hemagglutinating agents were identified with use of polymerase chain reaction (PCR) and electron microscopy (EM). The results of the studies are presented in Table 1 .
Upon summarizing the results of the research it may be concluded that the AI agent with the antigenic formulation H5N1 has been isolated from wild birds of different species in Kostanaiskaya oblast, the Republic of Kazakhstan. It was ascertained that the virus was brought in by migrating birds from the regions of the Russian Federation adjacent to Kazakhstan.
Detection of the infectious agent in the local synanthropic fowl evidences that Kostanaiskaya oblast of Kazakhstan is an area of spread and thus an AI Н5N1 focus being the most risky territory of the country as it concerns the avian influenza.
In further experiments on chickens the intravenous pathogenicity index of the isolated AI virus strains was determined by WHO procedure. The results of the research allow asserting that the assayed AI virus strains are low pathogenic because their pathogenicity indices for chickens are equal to zero. It should be noted that this is the first case of isolating low pathogenic AI virus with the antigenic formulation H5N1 in the country.
DISCUSSION
For the first time a low pathogenic AI virus with the antigenic formulation H5N1 was isolated in the Republic of Kazakhstan in the course of the performed survey. Isolation of the AI virus from the local synanthropic fowl reveals persistent circulation of the virus on the territory of Kostanaiskaya oblast. Molecular and genetic study of the virus is needed to find out the origin of the virus. It will also make possible to detect the alterations in the virus genome in comparison with the data of the World Gene Bank. 
